Alteration of insulin receptor kinase in obese, insulin-resistant mice.
We have studied the properties of muscle insulin receptors obtained from genetically or experimentally-induced obese mice that are both insulin-resistant. Insulin receptors, partially purified by wheat germ agglutinin--agarose chromatography, were studied in a cell-free system for autophosphorylation, for their ability to phosphorylate a synthetic glutamate--tyrosine copolymer and for their binding characteristics. Insulin receptor number was decreased by 25% in muscles from obese mice without any change in their binding affinity. The insulin stimulatory action on its beta-subunit receptor phosphorylation was diminished in preparations from genetically- or experimentally-induced obese mice to a higher degree than the decrease in insulin receptor number. HPLC analysis of the phosphopeptides generated by trypsin treatment of the labeled receptor beta-subunit was identical in lean and obese mice. Similar alteration of the kinase activity was found in obese mice when the phosphorylation of casein or polyglutamate--tyrosine was measured. Trypsin treatment of the receptor preparations was less effective in stimulating the kinase activity in obese mice than in lean mice. These results suggest that the defect in insulin receptor kinase activity reflects an alteration in the transmission of the message from the alpha- to the beta-subunit or an impairment of the enzyme functioning by environmental conditions.